Lovastatin suppresses erythropoietin receptor surface expression through dual inhibition of glycosylation and geranylgeranylation.
Erythropoietin (Epo) is a cytokine that is required for the survival of erythroid progenitors through interaction with its receptor on the surface of these cells. Recent studies showed that erythropoietin receptor (EpoR) is expressed on many cancer cells. The factors that govern EpoR expression on the cell surface are poorly understood. Using both biotinlyation and radiolabeled Epo binding experiments, we show here that Epo starvation of the Epo-dependent erythroleukemia cell line, ASE2, leads to a time-dependent increase in both forms of EpoR, the maturing 64 kDa and the mature 66 kDa proteins. Mevalonate depletion inhibits the formation of the highly glycosylated mature form of EpoR without affecting the other form. Treatment of cells with lovastatin, a selective inhibitor of the rate-limiting enzyme in the mevalonate pathway leads to inhibition of cell surface EpoR that is induced by Epo starvation. The effect of lovastatin appears to be the consequence of inhibition of two processes, glycosylation and geranylgeranylation. Adding back geranylgeranyl pyrophosphate to lovastatin-treated cells completely prevents the lovastatin effect on EpoR expression. Dolichol, the sugar carrier in N-linked glycosylation that is derived from the mevalonate pathway, partially reverses lovastatin's effect. The glycosylation inhibitor tunicamycin also partially suppresses EpoR surface expression. Inhibiting protein geranylgeranylation mimics the effect of lovastatin and inhibits EpoR surface expression in a concentration-dependent manner. Finally, lovastatin inhibits Epo's stimulatory effects on cell proliferation. These results indicate that mevalonate derivatives are required for normal EpoR expression on the cell surface through two pathways, glycosylation and geranylgeranylation.